Lampiran I : Grafik hasil fermentasi asam sitrat

1. Grafik hasil fermentasi asam sitrat pada mediam pH awal 1,0
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¢. Grafik hasil fermentasi asam sitrat pada medium ghikosa
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2. Grafik hasil fermentasi asam sitrat pada medivin pH awal 2,0
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3. Gralik hasil fermentasi asam sitvat pada medinm pH awal 3,0
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4. Grafik hasil fermentasi asar sitrat pada medium pasts pati
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b. Grafik hasil fermentasi asam sitrat pada medium pasta pati saring
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4. Grafik hasil fexmentasi asam sitrat pada medium pH awal 4,0
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3. Grafik hasil fermentasi asam sitrat pada medium pH awal 5,0
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6. Grafik hasil fermentasi asam sitrat pada medium pH awal 6,0
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7. Grafik hasil fermentasi asam sitrat pada medium pH awal 7,0
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Lampiran Il : Data hasll fermentasi asam sltrat

1. Data hasil fermentasi asam sitrat pada medium pH awal 1,0 selama 7 hari
a. Data produksi asam sitrat selama proses fermentasi (g/L )

\W Wakiu fermentasi (hari)

medium 0 1 2 3 4 5 6 7
Pasta pati 0 0 0 1.208 | 08.812 0 1468 | 4.660
Pasta pati saring 0 0 0 0 0 25.356 | 10440 | 14.544
Glukosa 0 G 0 2208 ! 2976 | 1.280 | 6.012 | 5772
Tepung tapioka 0 0 0 4254 | 0428 | 4.204 | 9.748 | 7.008
b. Data perubahan pH medium selama proses fermentasi

pH Waktu fermentasi {(hati)

medium & - 1 2 1. 4 5] 8 7
Pasta pati 1.8 1.2 1.8 1.2 1.5 2.0 1.3 2.2
Pasta pati saring 1.0 1.2 1.3 0.8 1.1 8.7 0.9 0.7
Glukosa 1.0 6% | 07 1.0 0.9 0.6 0.8 0.5
Tepung tapicka 1.0 1.3 1.2 1.0 14 15 14 1.0
¢. Data pertumbuhan jamur Aspergillus niger selama proses fermentasi {(g/L)
‘"“\\\\Ja\mur {g/l) Waldu fermentasi (hari}
medigm — 0 1 2 3 4 5 g 7
Pasta pati G076 | 2348 ] 8.252 §.04 5352 [ 11.044 | 5540 | 12.868
Pasia pall saring 0075 | 1052 | 0As0 | 3364 | 9000 | 10.672 | 8512 | 11.324
Glukosa 6.076 | 0.220 | 0.120 1.024 | 1.520 1.512 1.520 [ 1.712
Tepunyg tapioka D.076 | 3.444 | 10652 | 7.244 {12048 | 8.212 | 15.816 | 12480
d. Data konsentrasi glukosa selama proses fermentasi (g/L)
TT— glukesa {g/L} Wakty fermentasi (hari)
mediuin 0 1 2 K] 4 5 6 7
Pasta pati g -] 0123 | 0257 1-0228-] 6187 | 0.229 1 0.128 | 0296
Pasta pali sating -0 0228 | 0136 | 0.026 | 0.005 { 0.004 | 0.002 g
Glukesa 150 1 70.653 | 69.550 | 21.134 | 8403 | 2.225 | 0.188 | 0.218
Tepung tapioka { 0.163 | 0258 | 0248 | 0576 | 0589 | 0303 | 0608
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2. Data hasil fermentasi asam sitrat pada medium pH awal 2,0 selama 7 hari.
a. Data produksi asam sitrat selama proses fermentasi (g/t. ).

asam sitrat {g1.}

Waktu fermentasi (hati)

medium 0 1 2 3 4 5 6 7
Pasta pati 8 ) 3824 | 0444 | 2328 | 0412 | 4868 | 1912
Pasta pati saring 0 0 G 0 g 17.680 | 8498 | 17.056
Glukosa 0 0 0 3.196 | 1.824 | 5.280 | 26.232 | 6.24C
Tepung tapicka f ] ] 0512 | 3740 | 4412 | 3.752 | 50064
b. Data perubahan pH medium selama proses fermentasi
N Waktu fermentasi (hari)
medium 0 1 2 3 4 5 6 7
Pasta pali 2.0 3.0 1.3 1.2 2.5 2.3 1.5 4.5
Pasta pati saring 2.0 1.8 1.2 30 1.6 35 5.1 4.0
Glukosa 2.0 1.7 1.2 1.3 1.4 1.5 1.0 1.1
Tepung tapioka 2.0 1.6 24 1.9 2.0 1.7 2.3 18
c. Data pertumbuhan jamur Aspergiilus niger selama proses fermentasi (g/l.)
Jarmur {g/L) Waktu fermentasi (hari)
medium T— 0 1 2 3 4 5 6 7
Pasta pati 0.076 | 1560 | 4988 | 6508 | 6732 | 5772 | 6.144 | 6696
Pasta pati saring §.076 | 3.192 | 8.748 | 8.664 | 17.212 | 12.000 | 10.604 | 17.056
Glukosa 0.076 | 06492 | 0860 | 2140 | 4384 | 3.788 | 3208 | 7.812
Tepung tapioka 0076 | 2340 | 2536 | 6.044 | 6320 | 20.356 | 13.984 | 19.972
d.Data konsentrasi glukosa selama proses fermentasi asam sitrat (g/t. )
glukosa Wakiu fermentasi (harl) '
medium 0 1 2 3 4 5 (1 7
Pasta pati ) 0.373 | 0.145 | 6037 | 0093 | 0.104 § 8.101 | 0.089
Pasta pati saring 0 6450 | 7360 | 6878 | 0932 | 0862 | 0920 | 0.975
- |Glukosa -~ o oo b - 150 1324741 -34.715 | 28.904 [ 21.665 | 3472 -0.202 | 0347 | .
Tepung tapioka 0 0.179 { 0.218 | 0568 | 0325 | 0576 | 0.574 | 0.531
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3.Data hasit fermentasi asam sitrat pada medium pH awal 3,0 salama 7 hari
a. Data produksi asam sitrat selama proses fermentasi (g/L )

asam sitrat (g/)
medium

Wakiu fermentasi (hari)

.y 0 1 2 3 4 5 § 7
Pasta pati (] 0 it] 0 2728 | 5520 | 2.255 | 6512
Pasta pati saring ] 0 0 1] 0 16.136 | 16.364 | 9.704
Glukosa 0 0 0 2208 | 1.280 { 2.716 | 5420 | 9.704
Tepung tapioka 0 8 f 4752 | 4780 | 5472 | 20.344 | 4.952
b. Data perubahan pH medium selama proses fermentasi

pH Walkiu fermentasi (hari)
medium 4 1 2 3 4 5 6 7
Pasta pati 3.0 35 4.0 1.8 2.3 24 34 4.0
Pasta pati saring 3.0 2.8 1.5 2.5 1.5 2.3 54 4.7
Glukosa 30 1.9 1.8 2.0 2.1 25 22 1.7
Tepung tapicka 3.0 2.3 1.8 2.8 2.5 2.0 2.5 1.8
¢. Data pertumbuhan jamur Aspergilius niger selama proses fermentasi (g/L)
\lﬂgfu Waktu fermentast (hari)
medium — 0 1 2 3 4 5 § 7
Pasta pati 0076 | 1.776 | 1448 | 6568 | 7.336 | 12512 | 4876 | 4.116
Pasta pati saring 0.076 | 5.132 | 3.204 | 13.368 | 18.176 | 12.244 | 10.820 | 15.108
Glukosa 0076 | 0548 | 2160 | 2708 | 6.240 | 2104 | 1.676 | 4.948
Tepung tapioka 0.076 | 6.044 | 9544 | 8.652 | 10.100 | 17.368 | 3886 | 18.072
d. Data Konsentrasi glukosa setama proses fermentasi (g/L)
WSa {a/L) Wakiu fermentasi ¢hart)
medium 4 1 2 K] 4 5 6 7
Pasta pati 0 0100 | 0,245 | 0.284 | 0.218 | 0.188 | 0.0777 | 0.117
Pasta pati saring 0 0.531 | 0.184 | 0.223 | 0.285 | 0.231 | 0.158 | 0.100
Glukosa 150 1139.150]125.250{ 42.229 | 34.715 | 3461 | 0326 | 0.121

_{Tepung tapioka 0 {0296 0297 | 0575 ! 0777 | 0547 | 0231

0361 {
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4. Data hasil fermehtasi asam sitrat pada medium pH awal 4,0 selama 7 hari
a. Data produksi asam sitrat selama proses fermentasi (giL ).

medium

Waktu fermentasi (hati)

ST R

0 1 2 3 4 5 6 7
Pasta pati 0 D 4176 | 6.820 | 6.868 | 6.508 | 1.936 | 2.204
Pasta pati sating & 0 0 0 0 12.936 | 14416 | 11732
Glukosa 0 6 ¢ 6.012 | 4518 | 4536 | 4.604 | 14.684
Tepung 1apioka 0 0 0 1.940 0 3772 | 6.700 | 5.720
b. Data perubahan pH medium selama proses fermentasi
\\\pﬁ Waktu fermentasi (hari)
medium 0 1 2 3 4 5 & 7
Pasta pati 40 4.1 33 25 2.3 2.0 38 4.0
Pasta pati saring 4.0 2.9 1.8 2.0 1.8 34 4.6 3.7
Giukosa 40 18 15 21 1 340 2.5 2.9 1.6
Tepung {apioka 0 3.5 3.7 3.0 i 2.9 3.0 2.9
c. Data pertumbuhan jamur Aspergilius niger Selama proses fermentasi {(g/L)
Jamur (g/L) Waktu fermentasi (hatri)
medium 0 1 2 3 4 § g 7
Pasta pati 0.076 | 5.580 6.28 65.236 | 8776 | 10192 | 4.816 | 7.382
Pasta pati saring 0.076 | 0.808 | 0.564 | 5.388 | 14.392 | 10.160 | 15.656 | 13.796
Glukosa 0076 | 1320 | 6640 | 1932 | 2032 | 3.206 | 43872 6.292
Tepung tapioka D076 | 5.580 | 6528 | 6.004 | 12.324 | 8.164 | 12.904 | 14.876
d.Data konsentrasi glukosa selama proses fermentasi asam sitrat (g/L )
W Vidakiu fermentasi (hati)
medium g 1 2 3 4 5 6 7
Pasta pati O 0178 | 0325 | 0159 | 0.088 | 0.102 | 0.050 | 0.108
Pasta pati saring 0 0106 | 0158 | 0218 | 0.212 | 0.2 0292 | 2.269
Gilukosa 150 | 873311 81.147 | 20.815 | 19.742 | 2460 | 0.033 | $.046
Tepuny tapicka 0 ) 0.207 | €.197 | 0.501 1 6312 | 0.518 - 0.350°
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5.Data hasil fermentasi asam sitrat pada medium pH awal 5,0 salama 7 hari
a. Data produksi asam sitrat selama proses fermentasi (g/L )

asam sitrat (g/L}

Waktu fermentasi {hari)

50

medium 0 1 2 3 4 5 6 7
Pasta pati 0 0 8,028 2,592 | 0,556 0 3340 | 2,364
Pasta pati saring 0 0 0 0 ¢ 3936 | 13,148 | 14584
Glukosa 0 0 0 2356 | 1,688 | 3,808 | 2,708 | 2,440
Tepunyg tapicka Q0 0 (1] 1,208 | 2356 | 5836 | 9,176 | 3252
b. Data perubahan pH medium selama proses fermentasi
T pH Waktu fermentasi (hari)
medium T—_ {0 1 2 3 4 5 § 7
Pasta pati 50 45 2,6 24 3.8 4.0 40 37
Pasta pati saring 5.0 3,8 12 26 2,1 3,2 482 40
Glukosa 50 4.0 25 21 2.3 i8 R 18
Tepung tapioka 50 45 47 | 15 1,2 1,1 18 28
c. Data pertumbuhan jamur Aspergifius niger selama proses fermentasi (g/L)
Jamur {g/L) Walktu fermentasi (hari)
medium 0 1 2 3 4 5 6 7
Pasta pati 0076 | 5.048 | 8.888 5768 | 8.164 | 12432 | £.136 | 4.644
Pasta pati saring 0.076 | 5.682 | 5.692 | 10452 | 21.620 | 17.592 | 12.908 | 17.868
Glukosa 0076 | 0.084 | 0586 | 0920 | 1.004 | 4.352 | 5.780 | 11.688
Tepung tapioka 0076 | 2808 | 14144 | 08066 | 28.196 | 2020 | 4.096 | 15244
d. Data konsentrasi glukosa selama proses fermentasi (g/L)
Hﬁglukosa {a/L} Waktu fermentasi (hari)
medium 0 1 2 3 4 5 6 7
Pasta pati Q 0302 | 0182 | 0.183 | 06.258 | 0.078 | 0.061 0
Pasta pati saring ] 0236 | 0298 | 0.245 | 0302 | 0.186 | 0.380 | 0.240
Glukosa 150 [102.9061 44348 | 2754 | 28670 | 3.100 | 0.372 | 0.231
{Tepung tapioka 0} 6232 | 0317 | 0.872 | 0568 | 0668 | 0.083 | 0.113



6._Data hasil fermentasi asam sitrat pada medium pH awal 6,0 salama 7 hati
a. Data produksi asam sitrat selama proses fermentasi (g/L )

.. asam sitrat {g/L) Waktu fermentasi (hari}
mediim g 1 2 3 4 5 6 7
Pasta pati 1] ] 1.236 8.832 | 1664 1.544 1.668 1.580
Pasta pati saring 0 8 0 g 11.952 | 10.884 | 15.888 | 15.096
Glukosa 0 0 0 3928 | 4.604 | 12.936 | 12.364 | 10.384
Tepung tapioka 0 0 ¢ 0 1824 | 3.124 | 1508 | 6.112

b. Data perubahan pH medium selama proses fermentasi

pH Waktu fermentasi {(hari}
medium 0 1 2 3 4 5 6 7
Pasta pati 6.0 4.5 3.8 38 4.5 50 | 441 338
Pasta pati saring 6.0 4.0 2.7 g 24 238 47 2.5
Glukesa 8.0 4.8 25 5.0 20 + 16 | 14 1.3
Tepung iapioka 6.0 4.5 3 2.0 1.8 3.0 3.0 2.5

¢. Data pertumbuhan jamur Aspergifius niger selama proses fermentasi (g/L)

Jamur {g/L)
medium\

Wakiu fermentasi (hail)

0 1 2 3 4 5 6 7
Pasta pati 0.076 | 1.108 | 4452 | 5648 | 8624 | 6208 | 7.944 | 4.200
Pasta pati saring 0.076 | 1.612 | 6452 | 12.192 | 20.512 | 22.528 | 15.043 | 15472
Glukesa 6.076 | 0312 | 0316 | 1612 | 3772 | 1684 | 3.024 | 3.1684
Tepung tapioka 0.676 | 3.936 | 8.172 | 18.336 | 13.756 | 13.756 | 17.620 | 21.044

d. Data konsentrasi glukosa selama proses fermentasi (g/L)

glukesa (g/L)
medium

WWaktu fermentasi (hari)

0 . 2 3 4 5 6 7
Pasta pati 4 0342 ] 0116 | 0120 | 6084 | 0.070 0 ]
Pasta pati saring ) §.012 | 0.018 0.040 | 0.037 | 0.089 0.056 | 0.109
Glukosa 150 113.310] 58.346 | 23,119} 23118 | 2966 | 0.070 | 0.120
Tepung tapioka -0 ] 0221

-0.290. | 0407 | 0665 | 0668 | 0481 | 0429 { ... .
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7.Data hasil fermentasi asam sitrat pada medium pH awal 7,0 salama 7 har
a. Data produksi asam sitrat selama proses fermentasi { g/L }

asam sitrat {g/1.} : Waktu fermentasi (hari)
medium 0 1 2 3 4 5 6 7
Pasta pati 0 g 0 1.456 0 0.776 | 8.028 | 13.588
Pasta pati sating 0 0 ¢ 6 6.144 | 5.792 | 3636 | 9.004
Glukosa 0 0 0 2728 | 4.952 | 5720 | 4.588 | 8.936
b. Data perubahan pH medium selama proses fermentasi
pH Waktu fermentasi (hati)
medium 1 2 3 4 5 6 7
Pasta pati 54 2.7 32 3.5 40 6.4 3.8
Pasta pati saring 5.5 35 4.0 2.3 43 4.1 2.6
Glukosa 38 3.3 2.1 2.0 1.7 15 1.2
c. Data pertumbuhan jamur Aspergilius niger selama proses fermentasi {g/L)
Jarmur (gt} Waktu fermentasi (hari)
medium 1 2 3 4 5 8 7
Pasta pati 1076 | 5176 | 4664 | 4120 | 4516 | 4.716 2.080
Pasta pati saring 4080 | 7.040 | 17.084 | 17.632 | 5.140 ; 13.204 20.744
Glukosa DA4E | 1.480 1608 | 1924 | 5.568 | 4.920 | 5124
d. Data konsentrasi glukosa selama proses fermentasi (/L)
. glukesa (g/L}] Wakiu fermentasi {hari}
medium T 0 1 2 3 4 5 8 7
Pasta pati 0 0287 | 0.104 | 0.072 ; 0.075 | 0.055 g 0
Pasta pati saring 0 0.126 | 0.106 | 0.184 | 6.089 | 0.145 | 0.121 0.270
Glikosa 5 27060 | 110.670 | 32488 | 22284 | 3441 | 0106 | 8.041
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